(12) *# 1* to * & 1ft I C g ^ T & 111 £ ft f= 



^g'^g^/PTO 22 rrq ?nns 



(43) 

2004 ^3fl4B (04.03.2004) 




PCT 



(10) BB£4Hfl§# 
WO 2004/018677 Al 



(51) g|8*#l*#3I 7 : 

14/46, C12N 5/10, C12Q 1/02, 1/68 



C12N 15/12, C07K 



(21) StgfcUISIS-^: 

(22) steasiB: 

(25) SfSgfctiUKDWlS: 

(26) S[g^iaa)miS: 

(30) fiffcte^T— 

$#B|2002-241487 



PCT/JP2003/0 10434 
2003 *P8 ft 19 B (19.08.2003) 
B*I§ 
B*I§ 

2002 ^8 ^ 22 B (22.08.2002) JP 



(71) mmx(#m&&<±x<Dm&miz'Di\x): x— ? 

-< tfe£#*t (EISAI CO., LTD.) [JP/JP]; T 112-8088 S 
JStB:fcKE>J^JIl4Tg6#1 O-^- Tokyo (JP). 

(72) Stf£#; fccfctf 

(75) &IB%/UliIA f#lllCO^T<Z>*): JS* ®^ 
(KIYOSUE,Yuko) [JP/JP]; T 604-8822 S*Prfi 

*S 1 1 1 1 Kyoto (JP). tflS. (SASAKI,Hi- 

royuki) [JP/JP]; T 247-0008 tt^JH !ft rfi 
IS-TS 24§1 3^-Kanagawa(JP). flffl S-BB 
(TSUKITAjShoichiro) [JP/JP]; =r 604-0811 Si SB/ft 

m*SK*fflrii-*±^Mfflri 6 7 

;UAm»(»Bfm 5 0 2 Kyoto (JP). 



(74) ft 3 A: 5S*tO^, ^(SHIMIZU,Hatsushietal.); T 

300-0847 ±si m aw i-i-i n»^<ise 

;U 6 PS Ibaraki (JP). 

(81) Ji^H (@Ffy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) ftfcm ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), =? *>T*#I* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI 4#jfr (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

<B;tf-f hj 



(54) Title: CULTURED XENOPUS CELL LINE EXPRESSING MUTATED APC 

(54) $gmi(D*l*: &SS2APCf£SiT:7 «J * V * # x;uJg«|fflfl&1* 

(57) Abstract: Using a technique of visualizing a protein, a cell line stably expressing full-length GFP-fusion and mutated APC in 
ACTiopujkidney epithelial culture cells A6 is obtained. Using these cells, it is found out that the mutated APC lacking the C-terminal 
region induces multi-layering of cells. It is further confirmed that the multi-layered cells in the mutated APC -expressing cell line 
sustains an intercellular adhesion structure, i.e., a phenomenon similar to the polyp formation in an individual (mouse). 

(57) mfo: WL&n£*imit-?ztiLffizmi\ Ty*)i3v*ii*)\stfm±Bi#mmf&A6izt$i*Ts gfps&^sx 

C<t£MliJLfco Z*>\z % &S1!apc<D5SS»1B&8Uc J: otiHt Lfcaafl&l*. *fflfl&RStg»«i&£«f# 



WO 2004/018677 



r CT/JP2003/010434 



-1- 

wmm 

apc 7V%y ^x^jimmmmw 
*mwfe, mMvmmik&Mmvn&^.mm apc * >n?n, &&x$ 

adenomatous polyposis coli (APC) jtfc^te, £#itt:*;»]Rfi& (FAP) 
OSHl^tLTitSn&jBiaiiie^-CifcS^, APC ite^©^. 
Att FAP ^^5,r#jt{5ttO^:J^)^JB J ^^ll^®^^fcP#L' - rVi^ 31 
<hj^9§ StlTV^ (Polakis, P., Biochim Biophys Acta. (1997) 

1332, F127-147) , FAP JS#Ttt*»te^»C©&g:# U -y£Jgjjfcb, 

jBWuaate^^^aHfWfcagA^jBfrTa^t***** apc i^foii 

APC ?>rt2W mr, APC) tt, 2843 75;i)!i^&5 3 lOkDa 

U>M'fb^^ PP2A B56 *jr~?3--y V, APC-st imulated guanine 
nucleotide exchange factor (Asefk +^y>7 7 5 'J-lcitSf 

mmm*:—?-? >rt?m. kap3/kif3a/kif3b«-&#> wnt ->^t;^i 

JfcfllffcH^T?** 3 -catnein/GSK-3j3 /Axin, «lfi#teffc#"t?fc SflJM^ 
#/JnW^^^ >A°£7ft EB/RP 775'J- - 37 >A°^ft, ffll&ft&flHf&H 

^ p34 cdc2 u ymtmm. h-y^ii^ >/^r siah-u mwmm 
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fe=?mW hDLG «hll^^^-r§ £ £j&*«#$nTV>* (for review see 
Bienz. M. , Nat Rev Mol Cell Biol. (2002) 3 (5), 328-338.) . FAP J& 

to^u-^^iiinaTa, apc ©^stae^ ©m^ki^s**^ 
ssnxv^. ccd^mm apc j^jit&SiBstt* c t ic^ ?> , mm 

APC to* j8 -catnein/GSK-3/3/Axin 7B*fi£ It 3 -catenin ©# 

3 (Rubinfeld, B, Science (1993) 262:1731-1734, Su, L. K. , Science 
(1993) 262:1734-1737) . 0 -catenin mz&ftL, 
Tm^m z ?'tfa&Vni&mm%:fem-tZ>rz.®, ^W, APC toi/3 -catenin 

#»Hfc«**>&, crypt T$Mt Lfc±&*ffll&a* villus 5te$S}#ft toriE^t to: 
^SjT?#t\ crypt-villus ©8E#«to::feV>T villus <D [*| fill to: ^ % & * 

#>to:$*lfc(0shima, M. , etal., Cancer Res. (1997) 57 (9), 1644-1649. ). 

££>to:, *u-yrtTttaiiiaJi5SfiD{S5ittjec:oT*er, -t&Mt 
u t <d m m m mmmm. * mm l ^ -d *m t \zm & mm & t z> z. t m# 
•j-^ciBT^sct^sy^sti, apc tfmmmm^mwKD 

(HflfcH#UTVi5t#A6n«,fc5K:&oTtfc. ££to:, APC 

r ^^ymm^^o^mmmm^m-o ksei (Kawaki. Y. , et. al. Science 

(2000) 289 (5482), 1194-1197.) ^, Ilf5ite©5fe#^T«/J^t 
Z ttf&m-Ztl (Mimori-Kiyosue, Y. et. al. , J Cell Biol. 

(2000) 148 (3), 505-518.) > APC tffflm^feOffl'mizmt)^ TV>*Rlffi 
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3S 93 0)98^ 

IEfllSr*«fctX3gftS! APC ©««l»*^31«pK:Ht>S»fiB*W S^fct-* - 
2 38 i?Hte> »&n&»JIS*K:as»3! APC * W^Jt 

apc ©«n&a**ffltegii&a>fc*r£&«>fc:, sterna* 

io >A°^5t (GFP ; green fluorescent protein) ^imWtVTc±^J^XSWWim. 
APC S±ftlDIftfc3IS£3tffc. cDNA SIteCiAl, X 

(independent) ^ a - > ^ict^-f o#«t U £ H 5 , M&£lt^©^l0r 

si apc mmMi&z^MT&tn^tKDZ a — >\z^^x^mvx. mm 

TJ) ttf^ttl^^, «Biai«II«&^lfflJ!a-3ERIffl»**il91WbT*ffliaS* 

20 v>£ c £j&*tillg£n;fc:. W±©^l<kD, APC ttfflU&ofiJBft;* 

SI^S^T £££J!.ffiU, #5B§H£^Jfc"r*fcSofc. ^HM APC £38 

25 £*i&3it-&tf sfflHa&SH£"tf*2:£j&>&» #$B§n©S£»S! apc 
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\z, *mw<D^mm apc z^m.-rzmmz. mmnmmit&M-rzfc 

5 n^^ncra;, 

iAPC^>;^i, 

C2] APC^>/^S0'>^:< tfe^TO (a) ~ ( c ) <DV>T*l 
^075;tW)!i^ilfe, C l)l:IBi©fSIAPC^>A^I, 
10 (a) 13^iJ#^ : 1 \zmm<D A P C ? > A° 51 1£ & V> T , 2827 te©T^ 

(b) I3?U#^t : 1 KiEifccDAP >/\° ^ K K *5 T , 2159&075 

( c ) 1H^J#-^ : 1 (CfB«<D A P C ^ >A?niZ&^T, 860 5. 

15 j m&mvc^mys. ymmm 

fSIA PC? >/^«, 
C4] C 1 J ~ C3] ©ViTtl75McfB^©^^MAP C^>A°^M(D 

/MiS^nc&^T 1 fet<sit©75yi^il, ttin*; 
20 i^/tfcft#Aife7syii^^f»^i), mmomm^^mmvn 

C5] ci] ~ [4] 0Vifn^l:Et©f^iAPC^>;^S^ 

25 C7] Ajk&uzmm-z&rz en ~ C4] ov^-rn^^iBmcD^sM 
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Cl 1] ^T©XH (a) ~ (c) £^fr> 8IIlg<Z)£JBft;IB«3!l<Z)£l 

(b) ±fBttus©£jifls&fcaj-rsx@, 

(c) SlftSIft5ft^«l&llRt5l8, 

Cl 2] J^TOIi (a) ~ (d) &<&tK IW&®MJIflS&*i*l'fe 

(a) 77U*!y^5tfXJ^*0ifil:, ««sJ*'J.5?^l^^^FS#A 
ITMSAP Cgfi»£fggi£1i-£X*§, 

(b) ±aB«ffl)fi§i&afrsx@, 

(c) ±8B*flfl&©Mft;£ttffi"rsxg, 

(d) ±|3$fflJ^^fi«^$-&^#U * £ l/^-^ H*314R-rsx@ 

t m§ is -r d) ^it^-r^o iii:*vit*^ii©fii apc a* 
m~m.tz> £ £ ted; d > «nacDa»'fb*«R»$n«. apc 
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xs©a«in«Ffcft!iiR$n^vi. *&mz&n z&mw. apc i#, 
AfcWfcresa ( ! bb<«iE^ apc ss^afest) , &*v>«¥«6 • ttws 

^tlTVi^o £ tl O IE APC ^>/^l®75 / WtWj&M&y 'jk&V^ 
— ^SKA^T* £ th(DAPC^> 
/^I©75 / GenBank©7 -fe y 3 M74088 T tb D , 

77'J* ^ * #x;KZ> APC 37 W^R©75 7 MSa^Jte© GenBank ©7 
* -fey 2/ a U64442 7 7 'J #2/* #x;V© APC 37 >a*# 

APC 4#}£0«<D APC <B3gS#fclS5£SnfcV>. * 
^BJ©^^^ APC <£> — bTtt, : 1 fcIBm®7 5 y m@3^J 

^^577 U %y *%3L)V<D APC ^ >A 0 ^K©^M^^Ptf§ d 

*5B^©Sf *UVi|8*itC*ViT», ^MMAPCte, lE^rAPCcD — gP© 

75 j nni*ifix&t<tiit? >At7K(wmm apc ^ >/t 

APC tt, SIS, CtI^cD 3 o©75 / H TSVIH^J (DLG 
Sfc^b&fc©-?**. TSV gB^Jte, PDZ^W^HSg 

^^^-^ t^nt^O, PDZ 37 >A°37K© — o hDLG ^ > A 

2M£1i£&°tZ> C £a*«ft£nTV>£ (Matsumine A, etal., Science 
(1996) ; 272 (5264) : 1020-3) . APC tt, / >^<tfe 
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Hft:«fc:»:*3B0§©&MSI APC £ IT, TIB <D (a) ~ (c) 

(a) C^^cDTSVSE^iJ (DLG^^-^^) , iU^WHH, IB?iJ#-^ : 
1 fclEfcGDAP C^>/^^KK:*^T, 2827 fc(D7=i yi^H©C*ffl 

(b) C (basic region) 43 «k tf TSV BB?!K iDftft 

10 m\z\z. m^mn- : 1 ksb^wap ynzmz&^x. 2159&0T 

(c) 15 75 ymu tf- b (15a. a. repeats) , 20 7 5 / 1 U tf- b (20a. a. 
repeats), C ^iOlSttH (basic region) * <k tf TSV IB #L <fc D 
MWl:^ m&m^ : lCaB«OAPC^>/^!IK*^T, 860 

15 <z>7 ^ / mu^<D cmmr* ymmm 

BP'S, ^^#T&n«, /\^'jy-fif-->H>g« (Current 
Protocols in Molecular Biology edit. Ausubel et al. (1987) Publish. 
John Wily & Sons Section 6. 3-6. 4) SfUffl IT, ±I2^SM APC £ n - 

Kt-s dna gs^mfcte^©— u&h t\zmm^rz\tmm±m^^<D dna 

25 KH^^ Entffifiltt©*^ DNA *#8lbT, R DNA^e»*li8W©^ 
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f:^>/^I^3-h*T5 DNA tA-f^U^-f Xt5 DNA KJcDn-F 

^ggi APC fc&^T 1 t)b< teHiCiBOT ^ / MffX&i. < 
5 tettin£tlfc7 5 J ii^J^ftS^ Wl^Sf DNA 

ast rixssc, o. ixsds, 37*cj mm® v . iDitv^fttt 

T^ro. 5xSSC> 0. IX SDS,' 421CJ 9 » 

ttttt TO. 2xSSC, 0. 1XSDS> 65rj SSO^-efc & - £©<fc-5fc:A 

io < :/u ^-f if- a ><Dtki*tfML < fez teE-ju-^mpitm^mwi 

'l££*T-f £ DNA (Dmm^MWV o %>o {It, _hfB SSC, SDS cfeirm^tf) 

^#©m^^fc>i*te^T& o , ^m^-c&nkf, a-t ^-f if— 

ioT3-KSn5#'J^^Htt, #%HJf ©^HM APC t75 

20 40% $?£b< « 6o%^±, $ e>tefiPi;b< « 80%^±, $ e>^» 

SU< « $ 5teJf?£U< «4>&< t 95% SK±, ZZlzftSi 

b < £ % 97% &>± 98-99%) © K #1 © ffi £ S *T . 

T^ytlB^C^-tttt, W%.\*> Karlin and Altschul fcJ;3y;i/rf 
U XA BLAST (Proc. Natl. Acad. Sci. USA 87 : 2264-2268, 1990, Proc. 
25 Natl. Acad. Sci. USA 90:5873-5877, 1993) \z <fc o TfcJtf 5 21 i #T 
^©7;MUXAfcS^^T, BLASTX fcD*fcrft£>:/ndf 7 A**B! 



• ft, 
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ftZtLX^Z (Altschul et al. J. Mol. Biol. 215:403-410, 1990) o BLASTX 
score = 50, wordlength = 3 tt5. BLAST £ Gapped BLAST ^u^fyA 

(http://www. ncbi. nlm. nih. gov. ) „ 

tits c t\zmMT*&2>frtb, T%d<DVin\zft\zmm.zn2>>b<D'?\z 

10 fc^ 0 

(b) amftflc*^ niBji^&ttft« , r. n«i©i§ mm 

M) (2-4 Mm) cfcD fe9!5*M£*^4fc«fc#3E-rs. 

#389!©&»3l APC «, IE* APC * >/\°^K£n- Kt5 DNA 

©ifiSfiB^JSSK:, Sit^c&ViTte, (PCR&^) 

bTf^fi-r* £ t^-et 5. ±ia©asss! apc ^>/i^ 

25 K©f^«tt, i§#* i^>;^S^3-HT-5 DNA £IE# APC © cDNA 
A DNA PCR & «fc D if if! V * & DNA £f§5?^ 
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#-^2 u—=l >tflTZ> tiiot^lfitSJli^TtS. IE 3? APC © 

cdna«> ^mm\z&\,*Tte'&m<Djim, mx\z. apc &&mvx\,* 
2>mm& v cdna ^-r apc cdna ©-g&£:/n-:/£: 

A-f ^-f if— -> a^^fr^Jltfc^D ^#-T^> £ htfX%Z>o 
cDNA ^-f ^ 7 U — tt* 08*Ji, 3CitR (Sambrook, J. et al. . Molecular 
Cloning, Cold Spring Harbor Laboratory Press (1989)) 13 *£©;£?£ 
Id J; DiIbTfe<l;va, TP IE© DNA 9f I/-? U — £/BV>Tfc«fcV>. 
_Lffl2gg3! APC «, ckD^ffWfctt, '&m<DnMM-e^TJjmiz&r) 

ilfiQfc^UT, J£# APC 0fff07^;Sli^$ttl)fli APC 

*fgBJ©^SM APC », IE 3? APC ^W^KOTS 7^13^1 (M 
E#l#^ : 1 K83i075 yM3#l) £ C £ \z £ o Ttfs 

t£fg?£ (Current Protocols in Molecular Biology edit. Ausubel et al. 
(1987) Publish. John Wily & Sons Section 8. 1-8. 5)) ^©Ji£D©;5"i* 
£<fc 0 IE3t APC ^ >A#»£n- Ff§ DNA OlliE^J^^l, MM 

mmtf&mznrz dna ^m^^ask^t^;*-^ c t \z& vns 
apc * >A*^fmg#%>^S;n£#*, it, ^mm^mmm apc 

ftKlfeffiSnfcfc©^^. 

IS APC te, iiH#fc&*D©;£*£l;: «fc t) , H^Ii^U^ 

fc*» APC §3-Ht§ DNA jfiMSfcSBSi-'S** — fcffl. 
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^ A 3 £ tick O WSKfifSSDT* C fctfirfl&T?**. 

£fc> #$gi8fl!>&»ffl APC ^^;i/^^^> S-h^>X7oi^-ifge 

lit* c ife RTtg-Z?$>^o 

^mm<D^mm apc £n- nts^ u * z v-*?- bh*mw\z 

% 2 VJr?- F\Z\Z. 38 IE APC Ft" £ 

DNA> cfeitm DNA©te^S*&T&* RNAj&*^£*1S. 

— tt,aiiisit*viT*58wo3Ess apc £ it sa£ -a- 
»s ^mmcDmmm apc w/ht**. 

■XMm (iAH JM109, DH5ou HBlOh XLlBlue) & ET?±m\zMm £ 
^iWfit5fc*C> *J§§®Tiii|iI£n£fcg><£> ToriJ £ ^ , $5, 

'J>^fb7^i"J>, # *T -T > , /707A7xZ3-^fc < i;D 

fr^. $-(Dm £ ITlt M13 m^^7 ? — , pUC ^^i7 ^ — , pBR322, 
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pBluescripU pCR-Script m&mtf *> *l£ . cDNA <D*)r72 u 

>£f 0 fflb S B «£T£»^>±iB^^ — ©to PGEM-T\ 
pDIRECT, pT7 5*1*. Bi^^^-tLTH ^il 

IB4**£fl"T*&fl-K:, JM109, DH5 a , HB10K XLl-Blue 

^E — * — , lacZ ya^E-^— (Ward £», Nature (1989) 341, 

544-546 ; FASEB J. (1992) 6, 2422-2427) , araB^n^E — (Better 
6, Science (1988) 240, 1041-1043) > SifcfcJ: T7 zf D =E — # -m*^ 

PGEX-5X-1 (7 7JK'>7lti) > TQUexpress systemj (*T5*> 
*fc») , pEGFP, SfcttpET l&^B: T7 RNAtf'J *9-if*58 

iiut^s BL2i a**? £uv>) sns. 

ifO^U ^7XACS4$t5^^, pelB ->^^-;HH^J (Lei, S. P. 
et al. J. Bacterid. (1987) 169, 4379) £ & ffl -T *l fc£ <k V> e 1g£*HIfi 

? —<Dm\\t. mA.ten.fcti )v is v Am. ii/^hn^i/— > 
??-tvx, mnwivi $>- (mztx* pcdna3 h > tf h 

n^>%tM) pEGF-BOS (Nucleic Acids. Res. 1990, 18 (17) , p5322) . 
pEF, pCDM8) > iiltei*©!!^^^- •* Bac-to-BAC 

baculovairus expression systemj BRL ft§SJ) , pBacPAK8) , 

**&i&*03BS'S£*- pmhi, pmh2) , mmv << ^xasfeoss 

3%^/7#— (MX-it. pHSV, pMV, pAdexLcw) , H^D"5^J^ft*0^ 
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pZIPneo) , 

rpichiaExpressionKitj (-T > fcf h □ y > pNVlh SP-Q01) , 

tt^lS*©^!^^^- pPL608> PKTH50) 7&*ti§tf&ft5. 

CHO ffl!J&« COS NIH3T3 ffll fl& « © ft Iffl IS T © 38 5i £ B W t Vtz 

Jt-^icte* *iBfl&rtT3fc3t3i*£&&fci&g&:7o^ — SV40 

^"n^-^- (Mulligan S>, Nature (1979) 277, 108) , MMLV-LTR ~? n 
^-^-,EFla ^n^E — * — (Mizushima 6, Nucle ic Acids Res. (1990) 
18, 5322) > CMV ^nt-^-f t^gtK, *fflfl£^©^ 

Hfem^SfeT^)fcfe©jl^^ (WAH IH3<J (**^-f^>, G418 ^ 

Vi 0 £©«fc 5 ^- £ bTte^ #!J*J£> pMAM, pDR2> 
pBK-RSV, pBK-CMV> pOPRSV, pOP13 mtfi&Vf £> tl% . 

S &,!&*©£# l*iT?#389i©3E£a! APC ^^i^tSJStlTtt, 
#^91© DNA — Uhn#>f;i/Xfe, 

tt, fllAte!, 7 5V ^- (#l*_kf pAdexlcw) ^Uhn^-T 

(#i;tfc£ pziPneo)fc£a*#tf snsa*, cn&fcfWRsn' 

fr^o ^^^-^©^^b^© DNA ©ifAft^-JRWfcjte^lffeftMa, 
3ri£&CfiEoTfr5 d t^WlT^S (Molecular Cloning, 5. 61-5. 63) . 
±ftft^<D&&\*. ex vivomx*&-DTh, in r/raSf*oTt)«J:^. 

*^0^«, #38"3l3©^^-##ASnfcffllfi&«#-r*. * 
»^©^*bViffi«K:*^Ttt, » SB US tot* A&«fc#5&9i©25Sa! APC 
£f§31 ^li APC $A^69^iAL5!Scftfei 

j&) *»w©^^^-j&*#Asn«jiHie««pK:fwiRsnr, w 

*i»IS^«*©S&&*fflll&^£fflv>*E£a*W1JlT&s. *»w© 
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ff*uvi«i*fc*viT>4, mmm\z*&w<D&mm apc v&mzz. 
8zmm-?&z>o &mw<Dmm\z, «fco$?£b<te, ^^©^mM apc 

*©Sffl)& (#J;U£, A6M) 

#3gw©^M apc *56s*rs«Baatt, i»© apc ag»fc«k*#u- 
^isatMbtt^ttA^ns.^M^iiii (fap) 

*fr*> apc ^©mte^fcfcXS^Ds c tfc:<fc 0 stttfcu&«Bi6# 

ffi^b, Z ©P#£T?«fc-r 5 %>©£#*.£> nTV>S. #38§li©SgS3! APC 
£ 5fc 51 -T APC 0^otl^iitfctlt$5tf #U 

>tnzmm~v&2>* *mw<D^mm apc $^it§in^7 7'j*7^ 
#fgHJ3©iiMte. ^mmo^mm apc ©»56"*»3B^©;fc*©££&£ 

IT^fflfS £ t^Tf S. #3BiJJi©3E&S»" APC ©«£©£«>©££* 
tt, vitro in . vivo ©j£^M**»S. F/^Cltlil 

*«aiii&i£tetft-s*^ 09*.fc£, s^nfflHS, «*&*hii&» nmmm* 
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CHO (J. Exp. Med. (1995) 108, 945) , COS, 3T3, ^xa-v, BHK (baby 
hamster kidney) , HeLa, Vero, m&MBm. mX-lt? 7 V *y * % X> 

jvmm, & a was asms, n%.\*> sf9> %nu Tn5 ^snt^s. 

CHOMi UTtt^JCDHFRilfi^ft^abfc CH0MT&£ dhfr-CHO 
(Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220) CH0 K-l (Proc. 
Natl. Acad. Sci. USA (1968) 60, 1275) iSKffiJB C t 

'tt, DEAE^^X h5?>?£, U^V-A D0TAP — D ># 

tbtlt *J3§M (£ coll) , MAfcf, JM109, DH5ou HB101 ^#*#tf 

W^a, DMEM> MEM, RPMI1640, IMDM 21 t 

^s&EjfiLm (fcs) m<Dikmmm%mm?z>z£>bi?% mskm^m 

*Xtt«efek:*^6W©^SSJ APC DNA ^iAl, ft^Xtt 
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#3 (Vicki Glaser, SPECTRUM Biotechnology Applications, 1993) . 

m*.\z. ^^m<D^mm apc pt* dna &, ^ 3 #if-r 

I^l^ibtlltl), DNA $rJt£ 

^^BJO^MM APC £ t^tf 5. h 5 >XS?x~y £ 

• >Sh7>Xi?z-*;^t=¥l:ll!fflUTt)j:^ (Ebert, K. M. et al. , 
Bio/Technology (1994) 12, 699-702) . 

ffl *lli©^Si APC — KtS DNA *#XbWaD 

MM APC 5 (Susumu, M. et al. , Nature (1985) 315, 

592-594) o 

^;t3*J8Vi5*^, *^0jOD^mM APC £ n - Ht5 DNA S*i«&3iS51 

20 * — , 09S.fc£ pMON 530 \zn Ab, :©^^-l7yn;^f'J 

• y *7 r >s^>X {Agrobacterium tune faci ens) <D i: 5 & A* 9 J- 

ts A (Nicotiana tabacum) #^Azi (£>^£ 5 *5g0J<2^S 

U APC H t*»T?*§ (Julian K.-C. Maetal., Eur. J. Immunol. 

25 (1994) 24, 131-138) . 
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tl<§> (Strategies for Protein Purification and Characterization: A 
Laboratory Course Manual. Ed Daniel R. Marshak et al. , Cold Spring 
Harbor Laboratory Press, 1996) . Z. *l £> <D if u ^ h # ? 7 4 — \%, $fc 
ffi^D7h^77^f-, #lx.fcf HPLC, FPLC^O^ffi^OV h^^^-f — 

mizmMzntc^mm apc fc^sns, 

-jKWfc, Wnt ->^7-;i/fiIl077t^i:UT, 77>J*^^I 
;W0lPtC Wnt ->^^H?© mRNA, ^ttftAbt^O^^^S 
fc:#*.*#»£tS!'*S:£&j&*J£ < ffl &ntVi5 (Gloy J, et al. , Nat 
Cell Biol (2002) 4 (5) : 35 1-357) . APC APC ^^>/^Kt$5 
/3-catenin ^ axin «b £ © # 8c # JB V> £> *U ^ S> * & ^©SR*«5R® 
K:feofcDS**jE*^^sn^A^fcD-r*S.jRK:«t»5, Wnt ->^^~;V 
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m<D^mm. apc ^mmt^it^m^^m^^^^u. (t>) 

±|BXS (a) © r^MJ teil^ #3&9l©3e£3! APC Zftm?Z>M. 
KIWIS $n&V>. 

R (oncoprotein) Ras ^> Src fc<fc£" mt^5S®J&" <£> h ^ ? * - * 
-2/a > (transformation) Ts/iZ'f < ffl V> S nTV>fc. £n«» *ffl 

nmtfMimvxyt^mfflLm-e&imh'&z" focus" ^f^t^st^B 
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£ %0TSI>. Ras Src, &3 V*teV> < O e^&±&»l ASHc 38 

ut\Z* '&&<d 15 sojiWe fcofcte^ (fllA-ii, r± 

10 -fe-f ^«±^©imm^^fla^fflVifc" focus" fi«7yt'f^ife , b© 

MMTK^&S&mzK, tefttt* AftiSK #®^tt^J, ££8I> 

*fc*5SWtt, *ffllfi©£»ft;£Bf#U#*£SSi APC S3-Ht5# 

25 77'J*y^Jtf x;VS3fe©<fflBSlc, ft^U^fU^f 

A ITf 1IA P C§eR£3B3&31*£Xg,±8B»IIIIS£*&£"rsXg, 
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ama^sBAsn*. ^n6#^*viTtt, it, ^sst^ 
f &<&*j3B5i^ ?-*mmTz> z £.ifi-e&2>. mmm^z f-vmm 

±fBA^ u -->^ai:fffl^n§77 U # y j* #x;n&3fe©unife 

IbfSfll APC £3 — H LT^SfeO^JJfeStl*. 

20 

SgWKffiV* £>nfc GFPfifc-gr^rS&tf^JIMAPC 

0 2 Parental A6 *fflJ3&, GFP-f APC, GFP-APC ( A TSV) , A cAPC-GFP, 
25 nAPC-GFP *&felzmm-?2> A6 *BIJ&<*Ottffi^»««^* , r * * . 

m 3 f is apc zztm-? zmMtfrnmiktz z t^^-r^^mm 
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10 



15 



m 5 «, tii apc s»^T*ifflia^a«^^fe*fflJia* s aBiiaMSJ«f** 
zo-i zm&vrco 

0 6tt, # li ft ft; tfc *B © A6 m M \z 43 W 3 , t/hf*§ftTt® 
GFP-fAPC, GFP-APC (ATSV) , AcAPC-GFP, nAPc-GFP ©J^ft^r DLG ©Jlft 
t^CSlfcS^lMfltib^. GFP-fAPC teA h^^^mz. DLG t 
^Mffif -5^ (ScPP) , GFP-APC (A TSV) *H Ifi R * fc: « £E U (*Sl) DLG 

0 7 tt. Parental A6 $89 B&:fe«fctf GFP-fAPC, GFP-APC (A TSV) , AcAPC-GFP, 
nAPc-GFP m^mm(D. »€f &*& — 5ei$IS»©»HJS©®»&*T:/n y 
bT&£o £te nocodazole #E#ftT, nocodazole ^ftTTft/M 



20 OtfeS, #i ZO-1 ^E/ ^ n — -rfrtiiW (Clone:T8-754) ttfo DLG iaft 
(anti-PSD-95 Family, clone K28/86. 2) tt, ^rtl^n^ytnm t upstate 
biotechnology iJ^IAlfc. ^S^MWC^tS T0T0-3 i7^f 
> • 7 9 * > h > • 7 t n-f 

Molecular probe A bfeo^/jN^^flKM^^i^sm^I nocodazole 

25 SIGMA £> m A b & o A6 ftflft (T 7 U % V * # Xenopus laevis 
Wm&*-kJkMmm 10%<> v')£)E]fii*i£^rti' Leivobitz's L-15 
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mmm (gibco brd *\zx. 23^ ^-m^mmmm^x-mm^^tco 

giC3£3te^>A 4 ^K GFP(green fluorescent prote in) Hi 

APC <Dfcm 

APC ©^StM^M^ 5>70MCf 2>Tcib\Z, ^m&m^T, APC tf>gft& 
g&#:£^tf cDNA ^ggt^ft^WI^R GFP (green fluorescent 
protein)cDNA SriUl'&Ufc^^^^^-^f^^bfc (0 1) o 

77 U %y *#x;V ^ae^OSB^J^KftlT'fe D ,GenBank(U64442) 

(a) GFP-fAPC: GFP ^rSfi £r b fc^S APC ^^It £ Tz. ® (D ^ ^ ^ -T 
£fi APC pGFP-C (Nhel) /APC (1-8490) JkZ$ 

PQBI25/APC (1-8487) te, f£Hj#£i££oTgU3l&:£#^£nTV>3 e 
GFP-fAPC & M ^ & & ~ * M m ? & tb * £ T , 
pGFP-C (Nhel) /APC (1-8490) ^ £> Xbal £ ffl ^T^3 9 ffi U APC <D 3 ' ^iffc 
Sr^ty cDNA pEGFP-Cl (Clonthech ft) <£> Xbal "tJ*-f McifAL-fco 
£©^*-<Z> SacII-BamHI -tr-l" pQBI25/APC (1-8487) ^ ^> 

SacII £ BamHI HJ:oT«i5fflbfc cDNA£#AUfco m.Wt\Z, Z\<D^.^ 
?-<D BamHI-NotI hi:, pGFP-C (Nhel) /APC (1-8490) £ BamHI <h 
NotI ^fflV^T^Dttibfc cDNA JjfAU APC £^t?^^-£ 

;»t0gLfc (APC/pEGFP-Cl) o 

(b) GFP-APC(ATSV) : APC <DC^(D 3 7^ TSV £ b APC 

£fmT3^ APC <D 2089-2826 7 $;SS3-Ft5l 
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P GFP-C(NheI)/APC (1-8490) &^>7U-h tls. UT<D^y^ 
x'-^fflViT PCR \z. <fc O^^Ufc. 
CGACGCGTAATGCATTTTCTCCAGACTCTG (@3?iJ#-*t : 2) 
GGAATTCGGATCCTCACACCAGATAAGAACCAGAGTGCC (E : 3) 

Z.<D PCR Spel £ EcoRI T?3J»rU* pGFP-C (Nhel) ^ 9 $ ~<D 

Nhel-EcoRI 1M h tcjf A b (APC (6475-8478) /pGFP-C (Nhel) ) . 

Pvui t Noti -e^jufrb, nt>nfrmft-*mmm°T:®WT vtc 

APC/pEGFP-Cl \zffiAl>tz B 

(c) AcAPC-GFP: HO^>/^SS^StS^i'^-lt gUcfgBJ^e> 
K£ o TH:£fS^ £ tlT V^S o 

(d) nAPC-GFP : APC <D N 5fc*SI««©2>. (heptad armaf illo 
StS) &mUTZ> fr&<D & — APC <D N *>ro© 859 75^1 

H-TSJt^^tt.pGFP-C (Nhel) /APC (1-8490) Sf>^l/- htt, 
^Toy^-r^-^ffl V^T PCR fcj; Oflsj&bfc. 
CGACGCGTATGGCTGCTGCTTCGTATGATCAGT (IB?!]#-^ : 4) 
CGACGCGTACCTGCTGTTCTTTCCCTGTC (E : 5 ) 

PCRg^teMluI ~CWmV, pGFP(MluI)^**- (»Wf 6t«t0 
«#) CD Mlul -tJ-^f b fcJfAUfco 

(e) n2APC-GFP : APC (D N ^StSig^tf) coiled-coil heptad M *t 3§ 
3ii-&fc«>0^#* — APC <D N 5fc«S© 284 75/lS$a- 
Sfifeftt, pGFP-C(NheI)/APC(l-8490)^T->^l/-b<tb, ^T®^ 
^-T V — ViT PCR lei D^^bfeo 

5' CTAGCTAGCATGGCTGCTGCTTCGTATG 3' (@3^J#-^ : 6 ) 
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3* CCTGTCCCAAGTAGGTCACGATCGATC 5' (E#l#-f§- : 7 ) 

Z. © PCRjStlte Nhel T^O^rb, pQBI25 ^ ? — © Nhel it-f h fc:J¥A 

(f) mAPC-GFP: APC © * ^mi&Ofr &%MlT & © 1 # ^ -7? & Z> „ 
^-r^T^y^-r ^-£fflV>T PCR fc«fc 9 APC © 860-1120 

CTAGCTAGCCTCGGCAACTACCATTCG (E : 8 ) 

ATTAGAGCTCACTCTAGAC (@B^J#^ : 9 ) . 

£© PCR^tlS: Nhel i Xbal tDIL, pQBI25 ^ ^ ^ - <D Nhel +K 
hteifALfc. *A\Z. Z.<D^Z?-* EcoRI T*l2}$rb, AcAPC-GFP^S 
EcoRI -e^JD ffiUfc APC ©*f*ifl*i££^t?:7 9 > h £#ALfco S 
il©^^ ^ — £ Hindi II £ Apal X'WWrV, AcAPC-GFPfr 6 Hindi 1 1 
i Apal -e$J Dttll/fc77^^>h ^#Atfc. 

(g) GFP-cAPC : APC ©C5fcSfg«©#S3BSt"£&*©^# * — 

fRftSnTViS (Mimori-Kiyosue et al. , J. cell Biol., 148 (3) : 505-18, 
2000) , 

immm2] cDNA © A6 3ffl)&^©# A&tf X ^ U — 
^gftSti! 1 -C#5nfc^^^ — * A6 *HJ&fc#AUT5fe£3IBS*fc©**& 

#< ©mSL«ft*«aHBIIft«ck:*ViT, APC o^il^tlcilT* 
0. utlJTI^fi APC ?r n >t ? -c a ±)V\Z$£m-T 3MKOHT© 
m& (Mori P. J et al. , Proc. Natl. Acad. Sci. USA 93 (15) : 7950-4, 
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1996) \Z&Z><b<D<D, fl>#©£SRtf«*rS APC &5fc£WK»lt-rsffl 

mm<Dffi&\tm&2*iT^tsi^o ^z\-c, A6«nifia*APc©58«fc*ST? 

£i\ pQBI25^^^— (QBIOgene 1±) , Effectene transf ect ion U 
M (Qiagenft) V^T GFP A6 M£^:§a$-tir£^<f l*i^£ff 

i)t^6#^t^iWtI^l> GFP ^^^$n^il^^5it¥bfeo 

GFP ^^(DBJSt^^Tt^^^-^^M-r^^ffl^^, 
^Tte^ffibft^ofco pQBI25 ^^^-#A^4 8-7 2 Bf 0 . 

6-0. 8mg/ml <D G418 sulfate (Calbiochem &) ^ffiT^it* £ Hf§*S 
Wte^ n->£5tiRb*:^\ A6 n - >w n n~ 

siAifct^, gfp ©3^£3§-r ^M^Jt^Mt^ £ ttimmz 

fcmmmm^T-nfrntco ^ne©^^ z\(dmmw& gfpm^ apc 
&mm~?z>m&n<Dmnmxt7 ^-->^\zm^^$>^t^o^t^m 

mmm 1 \z^vra^ cdna iiBii^io^frt-iit^At, nyt 

^^^©5im> APC <D%m^m\t GFP ©Miaot«t:|iif^ 

c^js-w 3 ] gfp m^ikSR^^^fM apc &mmm<D®:mmmfflLM& 
\z&z>MW-mm 

mmm 2 t# s> nfc gfp H!<&£g;&a^ifrM apc ^mmmcomm^^ 
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ffcffiJ6W«ifcJ5fefcJ:D**U. parental A6 mm<D^tl t Jttfe bfc. flfl 
#Ibfc^iT l 0 0 % n >7JPX> hffigTr^w S/ateift*, 

fSST^it^^:, parental A6*ffl)&£ GFP-f APC 3831 *BH&fcJ:±ft© 
^£^o¥*I&mJi$ijg£&3^ GFP-APC ( A TSV) , AcAPC-GFP, 

nAPc-GFP mmmm~e\z, -fe<DM&T*nmm&¥-i&~e\%-&< mmvtzm 
mwmmvtz. (02) . n2APc-GFP mmnm~e%mWi<D&m vtzmmtf 
mmznfrtf. ±x<DWx\t^< , ii^fc^sts gfp Qtmyt&mtfi 
Siv^ m%^mv^)if)^^mmKm.^nito n2APc-GFP iz&^xnm 
& mm s is:* & aajiawm^sss^e. $95t it, gfp-apc (a tsv) , 

AcAPC-GFP, nAPC-GFP <D^3^^r 10 U^WST» o fc„ 

EHSS^14] GFP JK^eRtftfJUrM APC ^iifeOtfMili 
mflSftl 2 TUStlfc GFP Bfc'&^fi&tfSlBrS! APC fSB 51 ttl US © SB & i$ 

m-fm-r&fcae), n^mmmmmttn^tc (H3) . asanas. u> 

^m^bfc, parental kbmti&L GFP-fAPC 5B3l«ai&fc:*3V>T«, 
asnfeJffllSolSJSIR^^SKijt^: 0 , M^M-t©^®^^ primaly 

cilia mm<D&to<D&ii*m*-ztitto ^n\zj$v. gfp-apc (a tsv), a 

cAPC-GFP, nAPC-GFP liifitS, ic^-fC 1 0 ffl0»lfi**lftiBb, ¥ 

i %^;v^^7jvt t Ffcmm^'X'mfevtcmm&n&iz&r) 
mmmn^mffimm\z£Y)nmmm'm<Dmm*ft^t£ 

(0 4) o parental A6 fflUfiTMifc S g ft © «H Ifi K l» IB * £ tiS^ffl 
i^^ITfel.CC^b, GFP-APC (A TSV) , AcAPC-GFP, nAPC-GFP 
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mmxnmmmm^mm-^nmm^mmv.mm<Dmm^m\zmm 
zntzo ^so, apc mmmmte. m^mummz^^x, mm 

^mzRi^r. GFP-fAPc mmnmxte. mm-mmmiz^mm-mnmiz 
apc \zmmmmm*&<k-?z>mm*ft'?-t)^ apc u^omm^M 

^fD, £ftAPCte, KHA-mifin, »B-«lll»f*«lftt5i* 

£j#^><7Mc*iu, C5feH}£*5febfc3£»S! apc -r^oii^n, 
A»6»*»n, Mfc-r* n&. 

n2APC-GFP a$S« £ «J§ S 3 & frif US V> l/^^!&S"e 

©"PI IB 14**5$*. 6nfc. 1) APC fi^ON*S(D coiled-coil fgiifcT*^ 
^ z. t^ift$tlT^S/) s (Joslyn G, et. al. , Proc 

Natl Acad Sci U S A. 1993; 90 (23) : 11109-13. ) , mm + Ttt n2PAC-GFP 
«l*3tttt£*APC fc«fcA/2*J»ttT*f, nAPC-GFPte APC t&<&m 

armadillo U tf- b fe^St* £ 6 . ^(Dfttb, &fe\z 

|*1&44 APC t^f^ttSflft©^ F5t>h-^^f^i 
*ft58»b^*r^WfBtt. 2) armadillo U tf- hSSttfc ttr ^ ^ 
SSHfflS-TSH^-Cfc* Asef j&*tt^bT*fi*l&*teiif* 
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*ntV»6fc» (Kawasaki Y, et. al.. Science (2000) 289 (5482), 
1194-1197) > H ^ ±> h - ^rt^rJ 7%}%i£ Asef fc«fc 2>MfaMWi<Dn. 

mmm 5] gfp apc ^mmm<om^tmmmm\z 

nn^j 2 T#snfc gfp m^^^^^mmm apc ^^^j3&0«bj3S^^ 
«4#j££>in zo-i fofc&m^Tft&Pk&&ft^&ft : &&&^&&te& 

VmmV, parental A6 ilSO^n lt« U (0 5) . ZO-1 tt, ±ft 
*fc»|*i&IIBttJiKi*W-*«lllftn»»««0 — tight junction 
(TJ) CD^^^^-efet), IE#fcJift©«tt*SrofcMlftT!tt* ZO-1 « 

h GFP-fAPc m^nm-efc* io-\ \tmMmm\zmmvxmm^n. ies 

Ili^fiSioTV^ 21 £****3n&.GFP-APC(ATSV) , AcAPC-GFP, 
nAPC-GFP ^StiMTrte. li IT V> & V>**©lffl]fin!IE1irfc ZO-1 ©^ 

-fe*t«iig$nfc±, fi®bfcm^^^viT : b> zo-i (Dmmvtix h?> 

P*i««4nfc. GFP-APC(ATSV), AcAPC-GFP, nAPC-GFP 

^nana-r^iffliiaws* (tj, ad tt»$nfctitiiiT^5u 
«ma©#iitt*B#"r«»Jifc*«wsnfc. misw** (tj> ad 

£ft APC <h^M§g APC (DMmiHftte 
GFP-fAPC tt, Ittltbl.^MiiSt5 A6 «U&te*3V>T 
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basolateral Wk t iS * > 2 ~> a >m%ttz%i&. b fc. IHlf;3>Xh7 
i7 h"e&3 fAPC-mGFP(APC £g£^£r^ GFP ^ APC ©ftSIH;:*? A£*lT 
V^^^^^O^ >xh7^ h)#* A6 mMfc&^T basolateral Wk\~M 
Z£\ZmW^t>\z£^Tm$:m&-ZtLT^Z> (Mimori-Kiyosue Y 
and Tsukita S. , J Cell Biol, 154 (6) : 1105-1109. 2001) , b^b, 
GFP-APC ( A TSV) , A cAPC-GFP > mAPC-GFP , nAPC-GFP , n2APC-GFP \Z 
basolateral M^cD^ft^^b < MSnfc Z. © d <h *> 5 , APC te^© 
C*i^© PDZ jS^^e^— 7, TSV KJ: D basolateral WktzS* > # zs a 
>mi&tem$E-r2> it^^tlS. APC ©C^SSglCte:, basolateral Ity 
V >^->3 >M^lC^^-r^> PDZ DLG 

Z> Z. t^i§$tlTl^ (Matsumine A., et. al. , Science. 
1996;272 (5264) : 1020-3) APC « DLG ^© PDZ * >A ? ft Klfe 

#UT basolateral ityt>^->a >*«K:»«EbTV>* 6*1 

ffitt<bbT«ffllia-*fflllSlWS*'fe7^fi!cbfc A6 »lli&K:*5^T, nAPC-GFP tt 

basolateral RfcJIiSEbfcS^fi APC £ teHfr £ MftT & D , 
nAPC-GFP « APC ©*§-£^ > A° 2? »©-£&© V v > 2 9 s a >m$Ei? 

(nocodazole) %«jn b«/Mf€3fe£fcK*££** ^ « N 
«p±fcJifiEbTVife GFP-fAPC to* basal fill © 3BB US tt ± ^ ^ fx b , ^. h 
7ttfc£*b DLG t^JBffibfc (06) o. b^b, GFP-APC (A TSV), A 
cAPC-GFP, mAPC-GFP, nAPC-GFP, n2APC-GFP ttfflfi&ft * KlSfcflE b , GFP-fAPC 
J; 5 frX h -?Vt<DK& — >£ DLG t tl&#>o fco 

APC # basal fflj ©IB US fc« APC ©C* 
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PDZH^*^-?* TSV DLG ^(D m*>*9X\Z.n& 

-?Z>Z\t tf&RT! 2> Z. t WW £ lZ & o o 

[^sj&fli 7] apc tmmm apc ©anfl&#s?stt©»#f 

±sapc apc ©«ufta»fcR«-r*»&ii^*fc«)^ 

iftHiJRTyt'f *ff ofc. hU^»fflIK«kOf^ y -> a 6 El JR 
Ufc^noilfil*** A'-^7X±Hlf, 15, 30, 60, 120 

• 77n^f^>-er^f >^MUfc. -endnote** fcgcftfii 

fAPC-GFP ft»S-r*lBIBK:*ViT'©*, «Blft#JR*««*tcfliii 

£W**fc«>K:» &\Z, nocodazole *«SUnbTl»/jNfP*J8ifi'&snfc* 
#TT?^«l©Tryfe^ *ff o ^teO GFP-fAPC B^MM® fr^MM 

izmmtomoteteffiMZftit. u©we», apc tt«/Mfftj£ffc**" 
«ii3^m5T»*Jit*«^e)*^-^ofc. c^*s^d6] ^u^apc© 

Rft^-T^^fc* APC te, C5fc*S© PDZ ^f-7^tt DLG 75: 
£© PDZ * w^Jtlc^'&bT basolateral m\zm&.T Z> Z t 6 , IE 
flf APC ©flttBKite: PDZ ^ >/^f 

:n&©W^« APC «^CDC*^T PDZ &>Kir W.)zm&TZZ. 

ii\z&r)M&mizm&h. mmmwj<Dum^mmmm(omm\zm-¥vx 
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AP C ^ >/^I. 

2. APC^>/^lO'>&< t^^TO (a) ~ (c) ©nfna* 

(a) i3^"J#^ : 1 IzmmVAP C * > KIZ&KT . 2827 

7^ j heaps© C5fettnw 75 jmm.m 

(b) IB?!!#-*t : lK8B«OAPC^>/1^*fc*ViT, 2159 &© 

(c) @H?iJ#-^ : 1 KlBBfcOAP C ^ >/1 ^ £ 33 V> T , 860 &© 7 

3. 77 U*^ ^^x;i/tfl*T?»S, 1 £fcte2 fc|Bllfc©3£S 

map c^>;^f. 

4. mi^rn i ~ 3 © v>ma> £©*©££§! a p c^w^s©75 

li^OTAP C ^ >/1^Slo 

7 . AfcWfcSBSis^fcW* 3 ® i ~ 4©vjfn*^(Ei<o«saA p 

9. 77U^^^^XJkfi*Ti55, 7 KlSB^OJIBifi. 
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10. ®±-ztifeMmwv$>z>*m$tm 7-9 <D^~fnfriztzm<nMmo 

11. MTcDnm. (a) ~ (c) ^^tr, ii©lifbltiofi{l2 

(a) m&m. 7 ~ 9 <D^Tn*MCsEm©^J^^^^^^t»^^M$ 
•££X^ 

(b) ±fS>i«<£>fiJf 4t£&m-f £Xg> 

(c) mmit^mm-r^it^^^mwr^^m 

12. KT©It (a) ~ (d) fffll&©SJifb&BiiJ*U*§*£ 

(b) ±IBttlilS&i&5tTSI@> 

(c) ±mnM<Dmmit*&>mT2>j:M, 
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SEQUENCE LISTING 

<110> Eisai Co. , Ltd. 

<120> Cells expressing exogenous APC mutant protein, and use thereof 

<130> E1-A0201P 

<140> 
<141> 

<150> JP 2002-241487 

<151> 2002-08-22 

<160> 9 

<170> Patentln version 3. 1 

<210> 1 

<211> 2829 

<212> PRT 

<213> Xenopus laevis 

<400> 1 

Met Ala Ala Ala Ser Tyr Asp Gin Leu Val Lys Gin Val Glu Ala Leu 
1.5 10 15 
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Thr Met Glu Asn Thr Asn Leu Arg Gin Glu Leu Glu Asp Asn Ser Asn 
20 25 30 

His Leu Thr Lys Leu Glu Thr Glu Ala Thr Asn Met Lys Glu Val Leu 
35 40 45 

Lys Gin Leu Gin Gly Ser He Glu Asp Glu Ala Met Ala Ser Ser Gly 
50 55 60 

Pro He Asp Leu Leu Glu Arg Phe Lys Asp Leu Asn Leu Asp Ser Ser 
65 70 75 80 

Asn He Pro Ala Gly Lys Ala Arg Pro Lys Met Ser Met Arg Ser Tyr 
85 90 95 

Gly Ser Arg Glu Gly Ser Leu Ser Gly His Ser Gly Glu Cys Ser Pro 
100 105 110 

Val Pro Val Gly Ser Phe Gin Arg Arg Gly Leu Leu Asn Gly Ser Arg 
115 120 125 

Glu Ser Ala Gly Tyr Met Glu Glu Leu Glu Lys Glu Arg Leu Leu Leu 
130 135 140 

He Ala Glu His Glu Lys Glu Glu Lys Glu Lys Arg Trp Tyr Tyr Ala 
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145 150 155 160 

Gin Leu Gin Asn Leu Thr Lys Arg He Asp Ser Leu Pro Leu Thr Glu 
165 170 175 

Asn Phe Ser Met Gin Thr Asp Met Thr Arg Arg Gin Leu Glu Tyr Glu 
180 185 190 

Ala Arg Gin He Arg Ala Ala Met Glu Glu Gin Leu Gly Thr Cys Gin 
195 200 205 

Asp Met Glu Lys Arg Val Gin Thr Arg Val Gly Lys lie His Gin He 
210 215 220 

Glu Glu Glu He Leu Arg He Arg Gin Leu Leu Gin Ser Gin Val Ala 
225 230 235 240 

Glu Ala Ala Glu Arg Thr Pro Gin Ser Lys His Asp Ala Gly Ser Arg 
245 250 255 

Asp Ala Glu Lys Leu Pro Asp Gly Gin Gly Thr Ser Glu He Thr Ala 
260 265 270 



Ser Gly Asn Val Gly Ser Gly Gin Gly Ser Ser Ser Arg Ala Asp His 
275 280 285 
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Asp Thr Thr Ser Val Met Ser Ser Asn Ser Thr Tyr Ser Val Pro Arg 

290 295 300 



Arg Leu Thr Ser His Leu Gly Thr Lys Val Glu Met Val Tyr Ser Leu 
305 310 315 320 

Leu Ser Met Leu Gly Thr His Asp Lys Asp Asp Met Ser Arg Thr Leu 
325 330 335 

Leu Ala Met Ser Ser Ser Gin Asp Ser Cys He Ala Met Arg Gin Ser 
340 345 350 



Gly Cys Leu Pro Leu Leu He Gin Leu Leu His Gly Asn Asp Lys Asp 
355 360 365 

Ser Val Leu Leu Gly Asn Ser Arg Gly Ser Lys Glu Ala Arg Ala Ser 
370 375 380 

Gly Ser Ala Ala Leu Asp Asn He He His Ser Gin Pro Asp Asp Lys 
385 390 395 400 

Arg Gly Arg Arg Glu He Arg Val Leu His Leu Leu Glu Gin He Arg 
405 410 415 



Ala Tyr Cys Glu Thr Cys Trp Glu Trp Gin Glu Ala His Glu Gin Gly 
420 425 430 
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Met Asp Gin Asp Lys Asn Pro Met Pro Ala Pro Val Asp His Gin He 
435 440 445 

Cys Pro Ala Val Cys Val Leu Met Lys Leu Ser Phe Asp Glu Glu His 
450 455 460 

Arg His Ala Met Asn Glu Leu Gly Gly Leu Gin Ala He Ala Glu Leu 
465 470 475 480 

Leu Gin Val Asp Cys Glu Met Tyr Gly Leu He Asn Asp His Tyr Ser 
485 490 495 

Val Thr Leu Arg Arg Tyr Ala Gly Met Ala Leu Thr Asn Leu Thr Phe 
500 505 . 510 

Gly Asp Val Ala Asn Lys Ala Thr Leu Cys Ser Met Lys Ser Cys Met 
515 520 525 

Arg Ala Leu Val Ala Gin Leu Lys Ser Glu Ser Glu Asp Leu Gin Gin 
530 535 540 

Val He Ala Ser Val Leu Arg Asn Leu Ser Trp Arg Ala Asp Val Asn 
545 550 555 560 



Ser Lys Lys Thr Leu Arg Glu Val Gly Ser Val Lys Ala Leu Met Glu 
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565 570 575 

Cys Ala Leu Asp Val Lys Lys Glu Ser Thr Leu Lys Ser Val Leu Ser 
580 585 590 

Ala Leu Trp Asn Leu Ser Ala His Cys Thr Glu Asn Lys Ala Asp He 
595 600 605 

Cys Ser Val Asp Gly Ala Leu Ala Phe Leu Val Ser Thr Leu Thr Tyr 
610 615 620 

Arg Ser Gin Thr Asn Thr Leu Ala He lie Glu Ser Gly Gly Gly He 
625 630 635 640 

Leu Arg Asn Val Ser Ser Leu lie Ala Thr Asn Glu Asp His Arg Gin 
645 650 655 

He Leu Arg Glu Asn Asn Cys Leu Gin Thr Leu Leu Gin His Leu Lys 
660 665 670 

Ser His Ser Leu Thr He Val Ser Asn Ala Cys Gly Thr Leu Trp Asn 
675 680 685 



Leu Ser Ala Arg Asn Ala Lys Asp Gin Glu Gly Leu Trp Asp Met Gly 
690 695 700 
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Ala Val Ser Met Leu Lys Asn Leu He His Ser Lys His Lys Met He 
705 710 715 720 

Ala Met Gly Ser Ala Ala Ala Leu Arg Asn Leu Met Ala Asn Arg Pro 
725 730 735 

Ala Lys Tyr Lys Asp Ala Asn He Met Ser Pro Gly Ser Ser Val Pro 
740 745 750 

Ser Leu His Val Arg Lys Gin Lys Ala Leu Glu Ala Glu Leu Asp Ala 
755 760 765 

Gin His Leu Ser Glu Thr Phe Asp Asn He Asp Asn Leu Ser Pro Lys 
770 775 780 

Thr Thr His Arg Asn Lys Gin Arg His Lys Gin Asn Leu Cys Ser Glu 
785 790 795 800 

Tyr Ala Leu Asp Ser Ser Arg His Asp Asp Ser He Cys Arg Ser Asp 
805 810 815 

Asn Phe Ser He Gly Asn Leu Thr Val Leu Ser Pro Tyr He Asn Thr 
820 825 830 



Thr Val Leu Pro Gly Ser Ser Ser Pro Arg Pro Thr Met Asp Gly Ser 
835 840 845 
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Arg Pro Glu Lys Asp Arg Glu Arg Thr Ala Gly Leu Gly Asn Tyr His 
850 855 860 

Ser Thr Thr Glu Ser Ser Gly Asn Ser Ser Lys Arg He Gly He Gin 
865 870 875 880 

Leu Ser Thr Thr Ala Gin He Ser Lys Val Met Asp Glu Val Ser Asn 
885 890 895 

He His Leu Val Gin Glu Asn Arg Ser Ser Gly Ser Ala Ser Glu Met 
900 905 910 

His Cys Met Ser Asp Glu Arg Asn Ser Gin Arg Lys Pro Ser Ser Asn 
915 920 925 

His Pro Gin Ser Asn Pro Phe Thr Phe Thr Lys Ala Glu Ser Ser Thr 
930 935 940 

Arg Gly Cys Pro Val Ala Phe Met Lys Met Glu Tyr Lys Met Ala Ser 
945 950 955 960 

Asn Asp Ser Leu Asn Ser Val Ser Ser Thr Glu Gly Tyr Gly Lys Arg 
965 970 975 



Gly Gin Val Lys Pro Ser Val Glu Ser Tyr Ser Glu Asp Asp Glu Ser 
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980 985 990 



Lys Phe Phe Ser Tyr Gly Gin Tyr Pro Ala Gly Leu Ala His Lys He 
995 1000 1005 

Gin Ser Ala Asn His Met Asp Asp Asn Asp Thr Glu Leu Asp Thr Pro 
1010 1015 1020 

He Asn Tyr Ser Leu Lys Tyr Ser Asp Glu Gin Leu Asn Ser Gly Arg 
1025 1030 1035 1040 

Gin Ser Pro Thr Gin Asn Glu Arg Trp Ser Arg Pro Lys His He He 
1045 1050 1055 

Asp Ser Glu Met Lys Gin Ser Glu Gin Arg Gin Pro Arg Thr Thr Lys 
1060 1065 1070 

Thr Thr Tyr Ser Ser Tyr Thr Glu Asn Lys Glu Glu Lys His Lys Lys 
1075 1080 1085 

Phe Pro Pro His Phe Asn Gin Ser Glu Asn Val Pro Ala Tyr Thr Arg 
1090 1095 1100 



Ser Arg Gly Ala Asn Asn Gin Val Asp Gin Ser Arg Val Ser Ser Asn 
1105 1110 1115 1120 
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Leu Ser Asn Asn Ser Lys Ala Ser Lys Pro His Cys Gin Val Asp Asp 
1125 1130 1135 



Tyr Asp Asp Asp Lys Thr Thr Asn Phe Ser Glu Arg Tyr Ser Glu Glu 
1140 1145 1150 

Glu Gin Gin Glu Asp Glu Thr Glu Arg Gin Asn Lys Tyr Asn lie Lys 
1155 1160 1165 

Ala Tyr Ala Ser Glu Glu His His Gly Glu Gin Pro lie Asp Tyr Ser 
1170 H75 1180 

Arg Lys Tyr Ser Thr Asp Val Pro Ser Ser Ala Gin Lys Pro Ser Phe 
1185 1190 1195 1200 

Pro Tyr Ser Asn Asn Ser Ser Lys Gin Lys Pro Lys Lys Glu Gin Val 
1205 1210 1215 

Ser Ser Asn Ser Asn Thr Pro Thr Pro Ser Pro Asn Ser Asn Arg Gin 
1220 1225 1230 

Asn Gin Leu His Pro Asn Ser Ala Gin Ser Arg Pro Gly Leu Asn Arg 
1235 1240 1245 



Pro Lys Gin He Pro Asn Lys Pro Pro Ser lie Asn Gin Glu Thr lie 
1250 1255 1260 
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Gin Thr Tyr Cys Val Glu Asp Thr Pro He Cys Phe Ser Arg Gly Ser 
1265 1270 1275 1280 

Ser Leu Ser Ser Leu Ser Ser Ala Glu Asp Glu He Glu Gly Arg Glu 
1285 1290 1295 

Arg Asn Ser Arg Gly Gin Glu Ser Asn Asn Thr Leu Gin lie Thr Glu 
1300 1305 1310 

Pro Lys Glu He Ser Ala Val Ser Lys Asp Gly Ala Val Asn Glu Thr 
1315 1320 1325 

Arg Ser Ser Val His His Thr Arg Thr Lys Asn Asn Arg Leu Gin Thr 
1330 1335 1340 

Ser Asn He Ser Pro Ser Asp Ser Ser Arg His Lys Ser Val Glu Phe 
1345 1350 1355 1360 

Ser Ser Gly Ala Lys Ser Pro Ser Lys Ser Gly Ala Gin Thr Pro Lys 
1365 1370 1375 

Ser Pro Pro Glu His Tyr Val Gin Glu Thr Pro Leu Met Phe Ser Arg 
1380 1385 1390 



Cys Thr Ser Gly Ser Ser Leu Asp Ser Phe Glu Ser His Ser He Ala 
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1395 1400 1405 

Ser Ser lie Ala Ser Ser Val Ala Ser Glu His Met He Ser Gly He 
1410 1415 1420 

He Ser Pro Ser Asp Leu Pro Asp Ser Pro Gly Gin Thr Met Pro Pro 
1425 1430 1435 1440 

Ser Arg Ser Lys Thr Pro Pro Pro Pro Gin Thr Val Gin Ala Lys Lys 
1445 1450 1455 

Asp Gly Ser Lys Pro He Val Pro Asp Glu Glu Arg Gly Lys Val Ala 
1460 1465 1470 

Lys Thr Ala Val His Ser Ala He Gin Arg Val Gin Val Leu Gin Glu 
1475 1480 1485 

Ala Asp Thr Leu Leu His Phe Ala Thr Glu Ser Thr Pro Asp Gly Phe 
1490 1495 1500 

Ser Cys Ala Ser Ser Leu Ser Ala Leu Ser Leu Asp Glu Pro Tyr He 
1505 1510 1515 1520 



Gin Lys Asp Val Gin Leu Lys He Met Pro Pro Val Leu Glu Asn Asp 
1525 1530 1535 
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Gin Gly Asn Lys Ala Glu Pro Glu Lys Glu Phe He Asp Asn Lys Ala 
1540 1545 1550 

Lys Lys Glu Asp Lys Arg Ser Glu Gin Glu Lys Asp Met Leu Asp Asp 
1555 1560 1565 

Thr Asp Asp Asp He Asp He Leu Glu Glu Cys He He Ser Ala Met 
1570 1575 1580 

Pro Arg Lys Pro Ser Arg Lys Asn Lys Lys Val Pro Gin Pro Thr Pro 
1585 1590 1595 1600 

Gly Lys Pro Pro Pro Pro Val Ala Arg Lys Pro Ser Gin Leu Pro Val 
1605 1610 1615 

Tyr Lys Leu Leu Ser Ser Gin Asn Arg Leu Gin Thr Gin Lys His Val 
1620 1625 1630 

Asn Phe Thr His Ser Asp Asp Met Pro Arg Val Tyr Cys Val Glu Gly 
1635 1640 1645 

Thr Pro He Asn Phe Ser Thr Ala Thr Ser Leu Ser Asp Leu Thr He 
1650 1655 1660 



Glu Ser Pro Pro Ser Glu Pro Thr Asn Asp Gin Pro Asn Thr Asp Ser 
1665 1670 1675 1680 
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Leu Ser Thr Asp Leu Glu Lys Arg Asp Thr lie Pro Thr Glu Gly Arg 
1685 1690 1695 

Ser Thr Asp Asp Thr Asp Ala Ser Lys Pro Leu Asn Pro Thr Thr Val 
1700 1705 1710 

Leu Asp Glu Asp Lys Ala Glu Glu Gly Asp lie Leu Ala Glu Cys He 
1715 1720 1725 

His Ser Ala Met Pro Lys Gly Lys Ser His Lys Pro Tyr Arg Val Lys 
1730 1735 1740 

Lys He Met Asp Gin He Asn His Thr Ser Ala Ala Thr Ser Ser Gly 
1745 1750 1755 1760 

Asn Ser Arg Ser Met Gin Glu Thr Asp Lys Asn Lys Pro Thr Ser Pro 
1765 1770 1775 

Val Lys Pro Met Pro Gin Ser He Gly Phe Lys Glu Arg Leu Lys Lys 
1780 1785 1790 

Asn Thr Glu Leu Lys Leu Asn Pro Asn Ser Glu Asn Gin Tyr Cys Asp 
1795 1800 1805 



Pro Arg Lys Pro Ser Ser Lys Lys Pro Ser Lys Val Ala Asn Glu Lys 
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1810 1815 1820 

He Pro Asn Asn Glu Glu Arg Thr Lys Gly Phe Ala Phe Asp Ser Pro 
1825 1830 1835 1840 

His His Tyr Thr Pro lie Glu Gly Thr Pro Tyr Cys Phe Ser Arg Asn 
1845 1850 1855 

Asp Ser Leu Ser Ser Leu Asp Phe Glu Asp Asp Asp He Asp Leu Ser 
1860 1865 1870 

Lys Glu Lys Ala Glu Leu Arg Lys Glu Lys Gly Thr Lys Asp Thr Asp 
1875 1880 1885 

Gin Lys Val Lys Tyr Lys His Glu Asn Arg Ala He Asn Pro Met Gly 
1890 1895 1900 

Lys Gin Asp Gin Thr Gly Pro Lys Ser Leu Gly Gly Arg Asp Gin Pro 
1905 1910 1915 1920 

Lys Ala Leu Val Gin Lys Pro Thr Ser Phe Ser Ser Ala Ala Lys Gly 
1925 1930 1935 



Thr Gin Asp Arg Gly Gly Ala Thr Asp Glu Lys Met Glu Asn Phe Ala 
1940 1945 1950 
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He Glu Asn Thr Pro Val Cys Phe Ser Arg Asn Ser Ser Leu Ser Ser 
1955 1960 1965 

Leu Ser Asp lie Asp Gin Glu Asn Asn Asn Lys Glu Thr Glu Pro Leu 
1970 1975 1980 

Lys Gin Thr Gly Thr Ser Glu Thr Gin Leu Gly Leu Arg Arg Pro Gin 
1985 1990 1995 2000 

Thr Ser Gly Tyr Ala Pro Lys Ser Phe His Val Glu Asp Thr Pro Val 
2005 2010 2015 

Cys Phe Ser Arg Asn Ser Ser Leu Ser Ser Leu Ser He Asp Ser Glu 
2020 2025 2030 

Asp Asp Leu Leu Gin Glu Cys He Ser Ser Ala Met Pro Lys Lys Arg 
2035 2040 2045 

Lys Pro Ser Lys He Lys Asn Glu Val Gly Lys Ser Arg Ser Asn Ser 
2050 2055 2060 

Val Gly Gly He Leu Ala Glu Glu Pro Asp Leu Thr Leu Asp Leu Arg 
2065 2070 2075 2080 



Asp He Gin Ser Pro Asp Ser Glu Asn Ala Phe Ser Pro Asp Ser Glu 
2085 2090 2095 
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Asn Phe Asp Trp Lys Ala lie Gin Glu Gly Ala Asn Ser lie Val Ser 
2100 2105 2110 

Arg Leu His Gin Ala Ala Ala Ala Gly Ser Leu Ser Arg Gin Gly Ser 
2115 2120 2125 

Ser Asp Ser Asp Ser He Leu Ser Leu Lys Ser Gly He Ser Leu Gly 
2130 2135 2140 

Ser Pro Phe His Leu Thr Leu Asp Lys Glu Glu Lys Thr He Thr Ser 
2145 2150 2155 2160 

Asn Lys Gly Pro Lys He Leu Lys Pro Ala Glu Lys Ser Ala Leu Glu 
2165 2170 2175 

Asn Lys Lys Thr Glu Glu Glu Pro Lys Gly He Lys Gly Gly Lys Lys 
2180 2185 2190 

Val Tyr Lys Ser Leu He Thr Gly Lys Ser Arg Ser Ser Ser Asp Phe 
2195 2200 2205 

Ser Ser His Cys Lys Gin Ser Val Gin Thr Asn Met Pro Ser lie Ser 
2210 2215 2220 



Arg Gly Arg Thr Met He His He Pro Gly Val Arg Ala Ser Ser Pro 
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2225 2230 2235 2240 

Ser Thr Ser Pro Val Ser Lys Lys Gly Pro Val Phe Lys Asn Val Pro 
2245 2250 2255 

Ser Lys Gly Ser Asn Glu Asn Pro Ser Ser Ser Ser Ser Pro Lys Gly 
2260 2265 2270 

Thr Lys Pro Leu Lys Ser Glu Leu Val Tyr Gly Ser Arg Pro Ser Ser 
2275 2280 2285 

Thr Pro Gly Gly Ser Ser Lys Gly Asn Ser Arg Ser Gly Ser Arg Asp 
2290 2295 2300 

Ser Ala Ser Ser Arg Pro Ser Pro Gin Pro Leu Ser Arg Pro Leu Gin 
2305 2310 2315 2320 

Ser Pro Gly Arg Asn Ser lie Ser Pro Gly Lys Asn Gly He Ser Pro 
2325 2330 2335 

Pro Asn Lys Phe Ser Gin Leu Pro Arg Thr Thr Ser Pro Ser Thr Ala 
2340 2345 2350 



Ser Thr Lys Ser Ser Gly Ser Gly Arg Met Ser Tyr Thr Ser Pro Gly 
2355 2360 2365 
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Arg Gin Leu Ser Gin Pro Asn Leu Ser Lys Gin Ser Gly Leu Pro Lys 
2370 2375 2380 

Thr His Ser Ser He Pro Arg Ser Glu Ser Ala Ser Lys Ser Leu Asn 
2385 2390 2395 2400 

Gin Asn Val Asn Thr Gly Ser Asn Lys Lys Val Glu Leu Ser Arg Met 
2405 2410 2415 

Ser Ser Thr Lys Ser Ser Gly Ser Glu Ser Asp Arg Ser Glu Arg Pro 
2420 242.5 2430 

Ala Leu Val Arg Gin Ser Thr Phe He Lys Glu Ala Pro Ser Pro Thr 
2435 2440 2445 

Leu Arg Arg Lys Leu Glu Glu Ser Ala Ser Phe Glu Ser Leu Ser Ser 
2450 2455 2460 

Ser Ser Arg Ala Asp Ser Pro Pro Arg Ser Gin Thr Gin Thr Pro Ala 
2465 2470 2475 2480 

Leu Ser Pro Ser Leu Pro Asp Met Ala Leu Ser Thr His Ser He Gin 
2485 2490 2495 



Ala Gly Gly Trp Arg Lys Met Pro Pro Asn Leu Asn Pro Ala Ala Glu 
2500 2505 2510 
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His Gly Asp Ser Arg Arg Arg His Asp He Ser Arg Ser His Ser Glu 
2515 2520 2525 

Ser Pro Ser Arg Leu Pro He Thr Arg Ser Gly Thr Trp Lys Arg Glu 
2530 2535 2540 

His Ser Lys His Ser Ser Ser Leu Pro Arg Val Ser Thr Trp Arg Arg 
2545 2550 2555 2560 

Thr Gly Ser Ser Ser Ser He Leu Ser Ala Ser Ser Glu Ser Ser Glu 
2565 2570 2575 

Lys Ala Lys Ser Glu Asp Glu Lys Gin Gin Val Cys Ser Phe Pro Gly 
2580 2585 2590 

Pro Arg Ser Glu Cys Ser Ser Ser Ala Lys Gly Thr Trp Arg Lys He 
2595 2600 2605 

Lys Glu Ser Glu He Leu Glu Thr Pro Ser Asn Gly Ser Ser Ser Thr 
2610 2615 2620 

He Ala Glu Ser Asn Cys Ser Leu Glu Ser Lys Thr Leu Val Tyr Gin 
2625 2630 2635 2640 



Met Ala Pro Ala Val Ser Lys Thr Glu Asp Val Trp Val Arg He Glu 
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2645 2650 2655 

Asp Cys Pro He Asn Asn Pro Arg Ser Gly Arg Ser Pro Thr Gly Asn 
2660 2665 2670 

Ser Pro Pro Val lie Asp Asn Val Leu Asp Gin Gly Gin Lys Glu Glu 
2675 2680 2685 

Ala Ala Lys Asp Cys His Thr Arg His Asn Ser Gly Asn Gly Asn Val 
2690 2695 2700 

Pro Leu Leu Glu Asn Arg Gin Lys Ser Phe He Lys Val Asp Gly Leu 
2705 2710 2715 2720 

Asp Thr Lys Gly Thr Asp Pro Lys Ser Leu He Asn Asn Gin Gin Glu 
2725 2730 2735 

Thr Asn Glu Asn Thr Val Ala Glu Arg Thr Ala Phe Ser Ser Ser Ser 
2740 2745 2750 

Ser Ser Lys His Ser Ser Pro Ser Gly Thr Val Ala Ala Arg Val Thr 
2755 2760 2765 



Pro Phe Asn Tyr Asn Pro Ser Pro Arg Lys Ser Asn Gly Glu Asn Ser 
2770 2775 2780 
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Thr Ser Arg Pro Ser Gin He Pro Thr Pro Val Thr Asn Ser Thr Lys 
2785 2790 2795 2800 

Lys Arg Asp Ser Lys Thr Glu Thr Thr Asp Ser Ser Gly Ser Gin Ser 
2805 2810 2815 

Pro Lys Arg His Ser Gly Ser Tyr Leu Val Thr Ser Val 
2820 2825 



<210> 2 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 2 

cgacgcgtaa tgcattttct ccagactctg 

<210> 3 

<211> 39 

<212> DNA 

<213> Artificial 
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<220> 

<223> an artificially synthesized primer sequence 
<400> 3 

ggaattcgga tcctcacacc agataagaac cagagtgcc 39 

<210> 4 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 4 

cgacgcgtat ggctgctgct tcgtatgatc agt 33 



<210> 5 

<211> 29 

<212> DNA 

<213> Artificial 



<220> 
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<223> an artificially synthesized primer sequence 
<400> 5 

cgacgcgtac ctgctgttct ttccctgtc 

<210> 6 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 6 

ctagctagca tggctgctgc ttcgtatg 

<210> 7 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
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<400> 7 



cctgtcccaa gtaggtcacg atcgatc 



27 



<210> 8 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 8 

ctagctagcc tcggcaacta ccattcg 27 

<210> 9 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 9 

attagagctc actctagac 
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